In vitro activation of GAT1 transporters expressed in spinal cord gliosomes stimulates glutamate release that is abnormally elevated in the SOD1/G93A(+) mouse model of amyotrophic lateral sclerosis.
The effect of GABA on glutamate release from astrocytes has been studied in healthy mice and in a murine transgenic model of amyotrophic lateral sclerosis (ALS), using mouse spinal cord gliosomes labeled with [(3)H]d-aspartate ([(3)H]d-ASP). GABA concentration-dependently evoked the release of [(3)H]d-ASP. The effect of GABA was not mimicked by GABA(A) or GABA(B) receptor agonists or counteracted by antagonists, excluding receptor involvement. However, it was prevented by the GABA transport inhibitor N-(4,4-phenyl-3-butenyl)-nipecotic acid (SKF 89976A), suggesting participation of GABA transporters type 1 (GAT1) placed on glutamate-releasing astrocyte-derived gliosomes. Accordingly, GAT1 co-expressed with glutamate-aspartate transporter (GLAST) and glutamate transporter type 1 (GLT1) in the majority of glial particles. [(3)H]d-aspartate release was Ca(2+)-independent and not blocked by the glutamate uptake inhibitor dl-threo-b-benzyloxyaspartic acid (dl-TBOA); instead, it was abrogated by the anion channel blockers niflumic acid and 5-nitro-2-(3-phenylpropylamino) benzoic acid (NPPB). The GAT1-mediated release of [(3)H]d-ASP was significantly enhanced in spinal cord gliosomes from the mouse model of ALS. This excessive [(3)H]d-ASP release was very precocious, largely preceding the onset of the disease symptoms. These data indicate that GAT1, GLAST and GLT1 coexist on the same gliosome in mouse spinal cord and that activation of GAT1 transporters elicits glutamate release by anion channel opening. This phenomenon might have pathological relevance, because [(3)H]d-ASP release is enhanced in experimental ALS.